Estimations of lifetimes would be very valuable since longer or shorter residence times of the atom traveling on the surface could enhance the probability of appearance of other processes, for instance, the interaction with phonons and defects.
In order to resolve the question just posed, we have studied such resonances in a completely different way, by means of wave-packet propagation on a grid, where no concept of "channels" or "internal variables" is introduced and where all the physical magnitudes are extracted from the interaction of a wave packet with (r, t~ao) . (7) Here k, k' are the initial and final wave vectors, respectively, ( P&(t)= f~' P(r, t)~dr .
From the plot of this quantity versus time we can fit an exponential function and hence obtain a value for the lifetime. In this case no assumptions are made about any internal or external width. Now we only need to propagate our initial wave packet once, making sure that it
where g (z) is an eigenstate of Eq. (2) Table I , and the initial wave packet was an approximation to a plane wave given by Eq. (9). The behavior of the "restricted norm" P&(t) is shown in Fig.  3 . The region % has been taken to extend along the entire grid parallel to the surface and out to 10 A in the direction perpendicular to the surface. In the beginning, t =0, P& is zero since the wave packet has not entered the region A yet. As the wave packet evolves in time, this magnitude becomes larger, reaching a value of one, and hence indicating that the wave packet is completely inside %. Finally, the process of desorption can be observed. The nonresonant part of the wave packet is immediately scattered back from the surface, whereas a small but significant part of it remains adsorbed. This fact is reflected in Fig. 3 value would be as short as 6.11 ps. The evolution with time of the traveling wave-packet probability densities is shown in Fig. 4 . All the features described above and illustrated in Fig. 3 are emphasized in Fig. 4 Fig. 3 , where initially the wave packet was far away from the surface. ) After a certain period of time the probability density contained into this region starts to decrease. This decay can be accurately fit to an exponential function, from which a lifetime can be estimated. The dynamics of the process is further illustrated in Fig. 6 , where snapshots of the probability density of the prepared quasibound state [for the same case of E = 28.09 meV and He/Cu (117) 
